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(54) LINER MANUFACTURE METHOD 
(57) Abstract 

FIELD: plastic working of metals, in particular, cold plastic deformation method. SUBSTANCE: method 
involves manufacturing two parts, pipe and enclosure, from materials with different elastic limit; 
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Improved quality of liner. 2 dwgs 
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(54) cnOCOB H3rOTOBJlEHMfl JIEftHEPOB 
(57) Abstract 

WcnoJib30BaHne: o6pa6oTxa MerajmoB flanneHMeM, b ^acTHocTH, o6pa6oraa MeroflOM xohoahoh 
iuiacTtTOecKOft fle<J>opMaijmi. CymwocTb H3o6pereHHH: raroraBjmBaioT A^e nerajni - xpy6y h o6onoMKy m 
Ma-repHanos c paojiiwHWM npeAenoM ynpyrocTH, Co6npaiOT ynoMHHVTbie ^eTajm nyreM ycraaoBKH Tpy6bi b 
o6anoqKy c 3a3opoM. nocne c6opK» nnacnwecKofi fle4>opMauHM noABepraioT flexa/ib, rorxyroBJieHHyio M3 
Merajuia c MenbnmM npeRenotf ynpyrocra. 2 mi. 



Description (OnecaHHe H3o6pereira5iI: 



M3o6peTemie othocmtch k xojioahom o6pa6oTKe MeTa/uioB ruiacnwccKKM jjaJwpMMpoBaHMeM h Momer 6uTb 
ncnoji t>30 EiaHO , HanpwMep, n/w H3roroaneHntt jieKHepOB n/m uyunmnpoB mraHroBtax hc<J>thhi>ix Hacocoe. 

M3BCCTCH cnoco6 HsroTooneioOT JieiaiepoD. cornacno KoropOMy TOHKOcreHHaH Tpy6a BCTaanHercH b 
ooonouxy c 3a3opoM |1| Me»Ay HapyranoH nosepxHOCTbio Tpy6bi m BHyTpeHHew nooepxHocrtJo o6anoHKn 
MMeercH 3aoop. 

He^ocTaTKOM npuBe^einioro cnoco6a HanneTcn Hsunwue 3a3opa mckaY xpy6oH h o6ojiomkoh, npHBOAHmero 
k chmjkchsdo JKCCTKOCTM jieraiepa. a d HCKOTOpwx cnynaHX, HanpHMep, npH rorxrroaneHHM ufxrtvaipjpoB 

ue^THHbix HacocoB H3 jieitaepoB. 3a3op 3Hawrcnbao cHHaaer KanecTBO nocneAyiomeM onepaupM 
ynpoRHCHMH BHyrpeHHeii nosepxHOCTH umiHHRpa aaoTMpoeaHMCM. 

W3BecrcH cnoco6 M3roxoaneHHH nefmepoB, connacHO KOTopowy HapyxHyio noBepXHOCTb Tpy6bi m 

BHyTpCHHIOK) IIOBepXHOCTb 06OJIOMKH H3rOTaBJIHBaiOT KOHOTCCKHMH (21 HCROCTaTKOM BfalUICOnHCaHHOIX) 

cnoco6a HanneTcn to, mto oh cjioahj>im b ocympcTaneHHM. CnomnocTb npe^craBjmeT H3roToaneHMe 
conpHraeMbix noBepxHOcreii n6o Tpe6yercH cxporo corjiacoBaxb o^HoocHotrrb kohm^cckom BHyTpcmieti 
nosepxHocxM o6ojioukh c kohmmcckoh HapyjKHOw noBepxHOCTbio Tpy6bi. 

Taxme iraBecreH cnoco6 raroToaneHMH neiiHepoB. comacHO KoropOMy nocne c6opKH Tpy6bi c o6ojiomkoh c 
HCKoropbiM 3a3opow no conpHraeMbou noBepXHOCTHM, neAHep noABepraioT aBTxxJ)pcTHpoBaHiDO (cm. Taw we 
crp.38) |3| t. e. nnacTiwecKOH Ae^opManwn Tpy6bi c i;ejibK> ycrpaHeHWi 3a3opa utmpy Tpy6ow w o6ojio*ikoh, 
h oAHOBpeMeHHoro ynpOHHeHMH Tpy6bi. 

HeAocTaTKOM H3BecTHoro cnoco6a raroTOBJieHKH jicftHcpoB mbjihctch to, mto npw CKpcnncroni neflHepoB 
nocpe^cTBOM nnacriwecKoti RtfyopyAauym o^Hofi H3 j^eraneR jietaepa (o6onoMXM vum Tpyobi), hc 
ywHTbiBaioTCH MexaHMMecKMe cBoiurrBa MeTarmoB. *rro He no3BOJiHer o6ecnewrb Ka^ecTBeHHoro. 
6e33a3opHoro cKperuieHun Tpy6bi c o6ojiomkoh h, Kax cjieACTBwe. npuBO/jHT k HH3K0My KaHecTBy M3AenMH b 
mejioM. 

HanpHMep, npn mroroaneiOTH hhjihhapob HttJrrHHbix nrranroBbix HacocoB M3 cKpenneHHbix jielteepoB, r^e 
Tpy6a H3roTaBnHBaercH W3 BbicoKOjierMpOBaHHow a30Twpyenoii era™, a o6onoMKa H3 HM3KoyrneponHcroH 
cranit, H3-3a BbtmeyK a3a™oro HeAocraTKa b npou<ecce aaoTMpoBamtH hkjimhapob M3 3a3opa BbiAeji^aoTCH 
ra3bi, npenHTCTByioEqwe HopMajibHOMy nporeKaHHK) npouecca a30THpoBaHHH. b pe3yjibTaTC hcto pe3K0 
B03pacraeT npeMH a30THpoBaHnn h craoKaeTcn KaMecTBo a30TwpoBaHJiH noeepxHocTM uwnMHApa h Hacoca b 
uenoM. 

3a^aMeM H3o6pereHMH HB/raercji pa3pa6oTKa cnooo6a xraporoBjieHWH jieimepoB, o6ecneMMBaiomero 
KauecTBeHHoe 6e33a3opHoe coeAHHeHwe Tpy6bi c o6ojiomkoh h noBbuneinie jkcctkoctm /ietoepa. 

VKa3aHHbiH TexHMMecKHii pe3y/ibTaT AocTMraercH tcm, uto npw M3 poto bji chmh jieimepa, BKniOMaiomero 
roroTOBJieHMe a b Y x RerraneM Tpy6bi m o6ojioijkm h c6opKM mx APyr c ppyrotA c 3a3opoM. corjiacHO 
H3o6peTeHMK> nnacniMecKOMy A e< J )0 P Mlf P O8a,aDO noABepraiOT Aeranb, loroTooaeHuyK) H3 Mera/uia c 
MeHbnnfM npeAenow ynpyrocTM. 

Pe3yjibTaTOM pemeimn nocraaaeitHort 3a/;aun «BJinercM to. mto npw bo3acwctbmh Ha j\erraj\i>> 
iraroTOBJieHHyK) W3 Merajuia c MeHbomM npeAenoM ynpyrocTM *iepe3 nee mu B03AeMCTByeM Ha Aeranb c 
OonbDJUVf npeAenoM ynpyrocTM. 

nocne chhthh Harpy3KH b Aera/ui c MeHbniHM npeAenoM ynpyrocTM ocrawTCH ocraTOMHbie iuiacTWMecKMe 
Ae4K>pMai|HH. a A^Tanb c 6onbumM npeAenoM ynpyrocTM npMMer cbow nepBOHaMajibHbie pa3Mepbi m 
6e33a3opHO npumuRer k conpHraeMOM noBepxHocru ynpyrott Rerrajm. 

Ha I H3o6paweH cnoco6 coeniaieimH jieuiiepa. b KoropoM o6onot«a raroToaneHa M3 Merartna c 

MeHbUJHM npeAenoM ynpyrocru, a xpy6a HoroTOBneHa H3 Meranjia c oonbniHM rrpeAenow ynpyrocTH; Ha 
(J)Hr.2 cnoco6 coeAHHeioin ziewHepa, b KoropoM o6ojiowa rapoToanena M3 Meraana c 6onbtHHM npeAenoM 
ynpyrocTM, a Tpy6a lororoaneHa H3 MCTaana c MeHbUMM npeAenoM ynpyrocTM. JleiiHepa M3roTaBJiHBaioT 
cneAyiotuHxi o6pa30M. 

riepBoiiaMajibiio M3roTannnoaK)T o6anoMKy 1. Ilocne 3aMepa BHyrpeHHero A MaMe TP a o6ojiomkm 1 
o6pa6aTbiBaiOT no napyjiaiow noDepxnocrw Tpy6y 2. o6ecneuMBan rapairmpoBaimbiM 3a30p Me»Ay 
conpnraeMbiKai nooepxnocrnMH. Hocne c6opKW o6ohohkm 1 c Tpy6ovi 2 newHep nocxynaex Ha onepanmo 
cKpcnneHHH. CKpcruieioic ocyiuecTBJiHeTcn nocpcACTBOM A^JwpMaixwn oahom H3 conpnracMbix jxeraneii 
060J10MKH 1 hjih Tpy6bi 2. flc4>opManwio mojeho npOBOAWTb npn noMomw bwcokhx AanneHKW wmakoctm, 
pa30B, cnoco6oM kobkm, o6KaxKn. A 0 ?" 003 ™ 51 vmvi Apymx cnoco6on. 

Ha (Jjur.l noKa3an oahh mj uo3MowJibix BapnaiiTOB CKpcnneiaiyi jicwiiepa. b kotopom 060/10 una 1 



iraroroancHa ro m era/urn c MeHbamM npejjenoM yrrpyrocrw, a Tpy6a 2 K3 Mcxanna c (xOTbimiM npe^ejroM 
ynpyrocTM. B npuBC^euHOM cnynae nnacTHUecKOM Ae<J>opMau>ni noABepraJor ofonomty 1. fl/m yrono na 
MeTajuiope3Kymew o6opyA0DaHmi. iianpuMep. popH30irran buo-pacrorooM eraHKe b BeprvnoHLHOK 6a6ne 
iraAcraw, no ocm craiiKa ycTanannweaioT o^Ka-rHow MHcrpyMeH-r c ^c<I>opbfifpyiomMMM pariMKaMM 3. B 
creoe/ib craHKa ycraHannMBaiOT onpauKy 4, Ha Koropoii nocpeACTBovi uroNjrra 5 3aKperuiKioT jieimep. 

rioc/ie HacTpowKM A«4>opMMpyioiuwx ponnKOB 3 Ha paaMep MeHbme HapyxHoro njtaMerpa o6ojiowkh (pa3Mep 
no flc4>opMMpyioiuwvi panMKaxi onpe^enHercH 3Kcnepnx<eHTanbHo, b 3aBHCWM0cni ot jn*aMerpa jiewHepa, 
TOJimuHbi ctchok o6o/iowm 1 11 Tpy6bi 2 h MexaHHMecKMx cbo£*ctb Mexajuia) p acK aTHOMy nncrpyMeHTy 
coo6u;ajoT Bpan;aTenbHoc ppnmemc V, a neimepy nocrynaTenbHoe S, Bbmo/iHHioT iuiacnfiiecKyio 
Ae<J>opMauMX> o6ojioukm 1 h ynpyryro Ae<t»pMauHK> Tpy6u 2. 

B CB5E3H C pa3JIHHHblMH MexaHHMeCKMMH CBOHCTBaMH MCTa/UIOB OSOJIOHKM 1 h Tpy6bi 2 B o6ojioHKe 
npoH3oAnyr nnacTMMCCKMC ^4>opMaixMH, b pc3yjibTaTe mcto HapywHbni m HHyrpeHHMM A MaMeT P w 
yMeHbmaTCH, a b Tpy6e 2 npoiraoHAyT ynpyreie Ae^opMaipiH, r%e nocne chhthh Harpy3KH napaMerpbi 
Tpy6bi BOOBpaTHTCH b nepBOHauaribHoe nojioxeirae, npw otom, npoM3ofl^eT 6e33a3opnoc h KanecTBeHHoe 
cKpenneHHc jiefeepa. 

Ha <J>ht. 2 H3o6pameH oppai m bosmoxhux BapwaHTOB CKpenneHMH jieimepoB, b kotopom o6ojiOKKa 1 
iraroroaaeHa M3 Meranna c 6ojibmnxi npe^enoM ynpyrocTM, a rpy6a 2 ho Merajuia c MeHbUMM npeAenoM 
ynpyrocTM. 

XleHHep ycTaHaBiiHBaiOT Ha npoTHXHofi cTaHOK c ynopOM e npwcnoco6neHJie 6 oahhm H3 Topues. B 
orocpcTHc Tpy6bi 2 bbo/jht onpaBKy 7, Ha Bbixofl b KOTopyio BOopawBaioT nop" 8 A°P H no HapyjRHOMy 
AwaMerpy BbmanHeH Ha pa3Mep 6o/ibine pa3Mepa BHyrpcHHcro AMawerpa Tpy6bi 2. Bejormma Harara Aopna 
8 b OTBepcTHM TpyCbi 2, Kax h b npeAWAymeM cnyMae. onpeAenneTCH 3KcnepaMeHTanbH0. ripw bkjuomchhm 
onpaBKM 7 noAa™ S npowoBOAHT nnacraiuecKyio Ae4>opManjno xpy6bi 2 m ynpyryio AeifcopMaujoo o6qjiotom 1. 
npuBOAOTjMX k 6e33a30pHowy m KauecrBeHHowy cKpenneHMio o6ojiomkh 1 c rpyfoil 2, RaK h b npeAbiAym£M 
cnyMae. 



Claims [4>opMyna H3o6pereuH5iI: 



Cnoco6 loroTooneioiH jiewuepoB. raunoMaiomwM TOrxrrouneHMe Tpy6w m o6ononKn, c6opKy wx jjpyr c j\pyrou 
nyreM ycraHoaxM xpy6bi a o6ononKy c 3a3opoM m nocne^ywu^ec ruiacrwMecKoe A«J>opMMpoBaHHe o ah oil to 
co6pamibix flerajieM, o-rniraaiontfritctf Tew, *rro Tpy6y h o6onotiKy TOroTaBJiKBaiOT to vterannoB c pa3Hbtw 
npe^cnoM ynpyrocro. a nn acTwuecKOM ^«J>opMamiM no^eepraicrr ^era/ib. M3rxrroB/iei myio to Merajuia c 

MCHblDHM TipC^CJIOM yiTpyPOCTH. 



Drawing(s) IMepTexcHj: 
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(54) LINER PRODUCTION METHOD 
(57) Abstract: 

Field: Plastic metal working and, in particular, metal working by the cold plastic 
deformation method. Substance of invention: Two parts — a tube and an enclosure — are 
made of materials with different limits of elasticity. These parts are assembled by 
inserting the pipe into the enclosure with a clearance. After their assembly the part made 
of a metal with a lower limit of elasticity is subjected to plastic deformation. 2 dwgs 
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Description: 

The invention relates to cold working of metals by the plastic deformation method and 
can, for instance, be used for the production of liners for oil-well sucker rod pump 
cylinders. 

A liner production method is known, which involves the insertion of a thin-walled tube 
into an enclosure so that there is a clearance between the outer surface of the tube and the 
inner surface of the enclosure (1). 

The drawback to this method is the existence of a clearance between the tube and the 
enclosure, which results in a lower rigidity of the liner, and in some cases, for instance, 
when liners are used in the manufacture of oil-well pump cylinders, this clearance 
considerably impairs the quality of the subsequent operation — the hardening of the inner 
surface of the cylinder by nitriding. 

Another liner production method is known, in which the outer surface of the tube and the 
inner surface of the enclosure are made conical (2). The drawback to this method is that it 
is hard to use. The difficulties associated with using this method are encountered at the 
stage of forming the mating surfaces since it is necessary to ensure the alignment of the 
conical inner surface of the enclosure and the conical outer surface of the tube. 

Still another liner production method is known, in which after the tube and the enclosure 
are assembled so that there is a clearance between the mating surfaces the liner is 
subjected to autofretting (ibid, p. 38) (3), i. e., to plastic deformation, for the purpose of 
eliminating the clearance between the tube and the enclosure, and, at the same time, the 
tube is hardened. 

The drawback to this liner production method is that in joining the liner parts by 
subjecting one of them (the enclosure or the tube) to plastic deformation the mechanical 
properties of their metals are not taken into account, which makes it impossible to ensure 
high-quality tight joining of the tube and the enclosure and, in consequence, results in a 
lower product quality. 

For instance, when liners assembled from tubes made of high-alloy nitrided steel and 
enclosures made of low-alloy steel are used in the manufacture of oil-well sucker rod 
pump cylinders the gases emitted while nitriding the cylinders from the clearance 
between the tube and the enclosure due to the above drawback interfere with the normal 
course of the nitriding process with the result that the nitriding time is considerably 
increased and the quality of nitriding the surfaces of the cylinder and the pump as a whole 
is impaired. 

The object of the present invention is to propose a liner production method ensuring 
high-quality tight joining of the tube and the enclosure and a high liner rigidity. 
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This object is achieved as follows. In the liner production process including the 
production of two parts — a tube and an enclosure — and their assembly with a certain 
clearance the part made of a metal with a lower limit of elasticity is subjected to plastic 
deformation. 

In deforming the part with a lower limit of elasticity, the deforming forces are transmitted 
through this part to the part with a higher limit of elasticity. 

When the loads acting on the part with a lower limit of elasticity are relieved it will retain 
residual plastic strains and the part with a higher limit of elasticity will acquire its 
original dimensions and will tightly bear against the mating surface of the other part. 

Fig. 1 illustrates a liner production process, in which the enclosure is made of a metal 
with a lower limit of elasticity and the tube is made of a metal with a higher limit of 
elasticity, and Fig. 2 illustrates a liner production process, in which the enclosure is made 
of a metal with a higher limit of elasticity and the tube is made of a metal with a lower 
limit of elasticity. Liners are manufactured as follows. 

Initially, the enclosure 1 is produced. After measuring the inner diameter of the liner 1, 
the outer surface of the tube 2 is machined to ensure a guaranteed clearance between the 
mating surfaces. After assembling the enclosure 1 and the tube 2, they are joined. This is 
done by deforming one of the mating parts — the enclosure 1 or the tube 2. Its 
deformation can be effected by using high-pressure fluids or gases or by forging, 
spinning, mandreling or other methods. 

Fig. 1 illustrates one of the possible versions of the method for joining the liner parts, in 
which the enclosure 1 is made of a metal with a lower limit of elasticity and the tube 2 is 
made of a metal with a higher limit of elasticity. In this case, it is the enclosure 1 which is 
subjected to plastic deformation. To this end, a spinning tool fitted with deforming rolls 3 
is mounted on a metal-cutting device, for instance, it is secured in the swivel workhead of 
a horizontal boring machine. Mandrel 4 is secured in the machine spindle, and a liner is 
mounted on the mandrel and fixed thereto by means of pin 5. 

After adjusting the deforming rolls 3 for a dimension smaller than the outer diameter of 
the enclosure (this is done experimentally according to the liner diameter, thickness of the 
walls of the enclosure 1 and the tube 2 and the mechanical properties of the metals used), 
the spinning tool is imparted a rotary motion V and the liner is imparted a translatory 
motion S with the result that plastic deformation of the enclosure 1 and elastic 
deformation of the tube 2 are effected. 

Due to differences in the mechanical properties of the metals, of which the enclosure 1 
and the tube 2 are made, plastic strains will develop in the enclosure, whereby its outer 
and inner diameters will be reduced and elastic strains will develop in the tube 2 and after 
the load is relieved the tube will acquire its original characteristics, the result being that 
high-quality tight joining of the liner parts will be effected. 



RU 2095179 CI 



Fig. 2 illustrates one of the possible versions of the method for joining the liner parts, in 
which the enclosure 1 is made of a metal with a higher limit of elasticity and the tube 2 is 
made of a metal with a lower limit of elasticity. 

The liner is mounted on a broaching machine so that one of the liner ends abuts against 
fixture 6. Mandrel 7 is inserted into the tube 2, and broach 8 is screwed into the end of 
the mandrel. The outer diameter of the broach is one size larger than the inner diameter of 
the tube 2. As in the above case, the interference fit of the broach 8 in the tube 2 is 
determined experimentally. When a feeding motion S is imparted to the mandrel 7, the 
tube 2 is subjected to plastic deformation and enclosure 1 is subjected to elastic 
deformation with the result that, as in the previous case, high-quality tight joining of the 
enclosure 1 and the tube 2 is effected. 
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Claim: 

A liner production method which consists in producing a tube and an enclosure, 
assembling them with a clearance and subsequently subjecting one of the assembled parts 
to plastic deformation and wherein the tube and the enclosure are made of metals with 
different limits of elasticity and the part made of a metal with a lower limit of elasticity is 
subjected to plastic deformation. 



RU 2095179 CI 

Drawings: 



Fig. 1 
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Fig. 2 
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